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metal-insulator-metal (MIM ) 

capacitor capable of being transplanted to a conventional 
interconnection 

formation process, by forming the MIM capacitor of a 
three-dimensional 

structure in a conventional dual damascene pattern. 

DETAILED DESCRIPTION - A predetermined region of an 
interlayer dielectric (2 ) is 

etched to form the dual damascene pattern composed of a 
trench or trench/via in 

a semiconductor subst rate ( 1 ) . The first metal diffusion 
barrier layer{4) and a 

copper seed layer are formed on the substrate. A 
photoresist layer pattern is 

formed to expose the first metal diffusion barrier layer 
and the copper seed 

layer on a mask formed on an interlayer between a capacitor 
formation region (A) 

and a metal interconnection region(B). The exposed portion 
of the first metal 

diffusion barrier layer is etched and the photoresist layer 
pattern is 

eliminated. An electroplating metal layer is formed on the 
first metal 

diffusion barrier layer or copper seed layer in the metal 
interconnection 

region. A lower electrode ( 1 3 ) , a dielectric layer(14), an 
upper elect rode ( 15 ) 

and the second metal diffusion barrier layer (10) are 
sequentially formed. A 

metal layer for the second metal interconnection ( 1 2 ) is 
formed to completely 

fill the rest of the space of the trench or dual damascene 
pattern. The metal 

layer for the second metal interconnection, the second 
metal diffusion barrier 

layer, the upper electrode, the dielectric layer, the lower 
electrode and the 

first metal diffusion barrier layer are removed and 

planarized to form the 

second metal interconnection and the capacitor. 
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circuits are fabricated by using twc levels of metals to 
concurrently form the 

DRAM capacitors and metal interconnections for the logic. 

The metal layers are 

deposited at lower temperatures. 

DETAILED DESCRIPTION - An embedded DRAM circuits with logic 
circuits are 

fabricated by forming a planar first insulating layer (20) 
on the substrate 

(10) having logic regions with salicide field-effect 

transistors (FETs) and 

memory regions with device areas. First openings (2) in 

the insulating layer 

are etched for contacts to the salicide FETs. An opening 

for bit lines and 

capacitor node contacts (19) in the memory region are also 
concurrently etched. 

Metal plugs (30, 38) are formed in the opening . A 

patterned first metal layer 

is formed for a first level of metal interconnections (40) 
including bit lines. 

A planar second insulating layer (28) is formed. Second 
openings on and to the 

capacitor node contacts are etched. Via holes (8) are 

etched for the salicide 

FETs and metal bottom electrodes are formed in the second 
openings and metal 

contacts. An interelectrode dielectric layer (32) is 
deposited and patterned 

leaving portions on the bottom electrodes . A second metal 
layer (34) is 

deposited and patterned to form a second level of 
interconnections and 

concurrently forming capacitor top electrodes. 

USE - For fabricating an embedded DRAM circuits with logic 
ci rcu its. 

ADVANTAGE - The invention does not electrically degrade the 
high performance 

salicide field-effect transistors having shallow diffused 
source/drain 

junctions with thin salicide contacts. It provides a plane 
structure using a 
cost-effective process. 
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DESCRIPTION OF DRAWING (S) - The figure shows a schematic 
cross-sectional view 
of the invention. 

First openings 2 

Via holes 8 

Substrate 10 

Contacts 19 

First insulating layer 20 
Second insulating layer 28 
Metal plugs 30, 38 
Second metal layer 34 
Dielectric layer 32 
Metal interconnections 40 
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